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© N-(phenyl) or n-(phenylcyclopropyl)-2,5-dihydro-2-oxo-4, (substituted phenyl) 
amino-3-furancarboxamide derivatives. 

© In accordance with this invention there are pro- 
vided compounds of the formula 

.1 




wherein R is selected from phenyl and phenyl mono- 
or disubstituted with lower alkyl, nitro. halogenated 
methyl, halogen, lower alkoxy and combinations 
^-thereof, 

^wherein R* is selected from hydrogen and lower 
qq alkyl; and 

C\| wherein R* is selected from phenyl, phenyl mon- 
Oosubstituted with lower alkyl, nitro. halogenated 
^methyl, halogen and lower alkoxy, and t 
m rans- phenvlcvclooropyl in which the phenyl group 
CM may be substituted with lower alkyl and halogen, 
©and a process for the production thereof. The com- 
pounds show an antiallergic activity. 
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amide Derivatives " ; — 



Background of the Invention 

This invention relates generally to lactone de- 
rivatives of 2,5-dihydrofurans and more specifically 
to N-(phenyl) or N-(phenylcyclopropyl)-2,5Hjihydro- 
2-oxo-4{(substituted phenyl)amino>3-furancarbox- 
amides which have antiallergy properties. 



IV which in turn can be treated with anilines V in 
the presence of triethylamine and bis(2-oxo-£ox- 
azolidinyl)phosphinic chloride (BOP-C1) to provide 
the lactones VI by a rearrangement. 



Brief Summary of the Invention 

In accordance with this invention there are pro- 
vided compounds of the formula: 

R 1 o 



70 



where R is selected from phenyl and phenyl mono 
or disubstrtuted with lower alkyl. nitro. halogenated 
methyl, halogen, lower alkoxy and combinations 
thereof: 

Where R 1 is selected from hydrogen and lower 
alkyl; and 

Where R 2 is selected from phenyl; phenyl mon- 
osubstituted with lower alkyl. nitro, halogenated 
methyl, halogen, and lower alkoxy; and trans- 
phenylcyclopropyl in which the phenyl group may 
be substituted with lower alkyl and halogen. 



75 



20 



25 



30 



Detailed Description 

The compounds of the invention are carbox- 
amide derivatives of 2-oxo-furan. As used herein, 
"halogen" refers to chlorine, fluorine, bromine and 
iodine (preferably chlorine) and the terms "lower 
alkyl" and "lower alkoxy" refer to straight and 
branched chain alkylene groups having 1 to 4 
carbons. 

The 2-trans-phenylcyclopropyl derivatives of 
the invention can be prepared as illustrated in the 
following diagram which involves a base-catalyzed 
cyclocondensation of ethyl 4-chloroacetoacetate I 
with an appropriate trans -phenylcyclopropyl 
isocyanate H, in which R 3 represents lower alkyl or 
halogen, to provide the esters Ml. Alkaline hydroly- 
sis of esters III gives the corresponding free acids 
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The N-(substituted phenyl)-2,5-dihydro-2-oxo-4-[- 
(substituted phenyl)aminoh3-furancarboxamide de- 
rivatives of the inv ntion are similarly obtained by a 
rearrangement resulting from the reaction of 2- 
(phenylaminoH.5-dihydro-4<>xo-3-furancajt)Oxyiic 
acids with an appropriate aniline compound in the 
presence of bis-(2-oxo-3-oxazofidinyl)phosphinic 
chloride (BOP-C1). 

The invention is further illustrated by, but is not 
intended to be limited to, the following examples 
which describe the preparation of a number of 
compounds of the invention. 



Example 1 

Preparation of N-(2-trans-Phenvlcvclopropyf)-2.5- 

dihvdro-2 ^xo-4-r(m-methvlphenvnaminol-3- 

furancarboxamide 

Under nitrogen atmosphere, triethylamine (2.22 
grams, 22 mmol) was added dropwise to a solution 
of 4,5-dihydro-4-oxo-2-[(2-trans -phenyl- 
cyclopropyl)amino>3-furancarboxylic acid (2.85 
grams, 10 mmol) in 22 mi methylene chloride, at 
0°C (ice/water bath). Then, m-toluidine (1.24 gram, 
11.57 mmol) was added, the reaction mixture was 
allowed to warm to 10°C, and bis-(2-oxo-3-ox- 
azofidinyl)phosphinic chloride (BOP-C1) (2.8 grams, 
11 mmol) was added in one portion. The mixture 
was stirred at 10°C for 15 min, and at 20°C for an 
additional 2.5 hours. Water (25 ml) was added and 
the mixture was acidified to pH 1 with 4 N hy- 
drochloric acid. The two layers were separated and 
the aqueous phase was extracted with methylene 
chloride. The combined extracts were washed se- 
quentially with water and 5% aqueous sodium bi- 
carbonate. After removal of the solvent arid re- 
crystallization of the resulting residue from ethanol, 
3.33 grams of the crystalline lactone melting at 
136-1 37° C were obtained. 



Examples 2-5 

The following compounds were prepared by 
procedures similar to that of Example 1 using the 
appropriate aniline derivative in place of m- 
toluidine: 

N-(2-trans -phenylcyclopropyl)-2,5-dihydro-2-oxo-4- 

t(m-nrtrophenyI)amino>3-furancarboxamide- 

(R = C s H 4 N0 2 -m. mp 188-1 90 °C); N-(2-t 

rans-phenylcyclopropyl)-2,5-dihydro-2-oxo-4-[- 

(B-chIorophenyi)amino]-3-furancarboxamide 

R = C«HXl-p, mp 107-109°C); N-(2-trans-phenyl- 

cyclopropyl) -2,5-dihydro-2-oxo-4-[(3.5-dimethox- 

ypheny!)amino>3-furancarboxamide(R = C«H 4 - 

(CH 3 0)*-3.5. mp 131-133°C); and N-(2-t 



rans-phenylcyclopropyl)-2,5-dihydro-2-oxo-4-[- 
(m-trifluoromethylphenyl)amino]-3- 
furancarboxamide (R = C 6 H s CF 3 -m, mp 131-133°C). 

5 

Example 6 

Preparation of N-Phenvl^.S-dihvdro-g-oxo-^rN-rrK 
chiorophen vl)aminoV3-furancarboxamicift 

70 

Under nitrogen atmosphere, 8.5 ml of 
triethylamine was added dropwise. over a period of 
40 min to a solution of 2-anilino-4-oxo-3-furbic acid 
(13.37 grams, 0.061 mol) in 110 ml methylene 

75 chloride at 0°C. Then BOP-CI was added in one 
portion and the mixture was stirred at 0-5°C for 45 
min. A solution of fi-chloroaniline (7.8 grams, 61 
mmol) in 50 ml methylene chloride was added 
rapidly over 10 min followed by the dropwise addi- 

20 tion (1 .5 hours) of a solution of triethylamine (8.5 
ml) in 10 ml methylene chloride . The reaction 
mixture was stirred at 0-5°C for 30 min and at 
room temperature for 20 hours. After cooling, 150 
ml of water were added and the reaction mixture' 

25 was acidified with 4 N hydrochloric acid (pH 1), 
and then extracted with methylene chloride. The 
organic extract was washed sequentially with water, 
5% aqueous solution of sodium bicarbonate, and 
water. The washed extract was dried over sodium 

30 sulfate and the solvent evaporated under reduced 
pressure. The crude product was recrystaliized 
from toluene. Yield: 9.2 gram, mp 209-210°C - 
(R = C B H < CI-pj. 

35 

Example 7 

Preparation of N-Phenvt-2.5-dihvdro-2MDxo-rN-{p- 
methvlph envl^amino^3-furancarboxamide 

40 

Under nitrogen atmosphere, BOP-CI (5.09 
grams, 0.02 mol) was added in one portion to a 
well-stirred solution of 2-anilino-4-oxo-3-furoic acid 
(4.38 grams, 0.02 mol) and triethylamine (2.8 ml, 

45 20 mmol) in 34 ml methylene chloride, at 0°C. The 
reaction mixture was stirred at 0°C for 45 min after 
which time 2.35 grams (0.022 mol) of fi-toluidine in 
17 ml methylene chloride were added over a pe- 
riod of 15 min. followed by the dropwise addition of 

so triethylamine (2.8 ml, 20 mmol). The reaction mix- 
ture was stirred at 5-1 0°C for 30 min and at room 
temperature for 2 hours, poured into ice-water, 
acidified with 2 N hydrochloric acid (pH 1), and 
then extracted with methylene chloride. The or- 

55 ganic extract was washed with 5% aqueous sodium 
bicarbonate solution, dried over sodium sulfate, and 
the solvent evaporated under reduced pressure 
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leaving the crude product which was recrystallized 
from ethanol. Yield: 3.37 grams, mp 181-183°C 
(R = C 6 H,CH 3 -pJ. 

Example 8 

Preparation of N-Phenvl-2.5-dihvdro-2-oxo-4-KN- 
phenvl-N-methvnaminoV3-furancarboxamide 

Under nitrogen atmosphere, a solution of 
triethylamine (4.48 ml, 0.032 mo!) in 15 ml 
methylene chloride was added dropwise to a solu- 
tion of 2-anilino-4~oxo-3-furoic acid (7.01 grams, 
0.032 mol) in 43 ml methylene chloride, at 0-5 °C. 
Then BOP-CI (8.17 g f 0.032 mol) was added in one 
portion and the reaction mixture was stirred for 45 
min. A solution of N-methylahiline (3.77 grams, 
0.035 mol) in 28 ml methylene chloride was added 
rapidly at 0-5 °C followed by a dropwise addition of 
triethylamine (4.48 ml, 0.032 mol) in 15 ml 
methylene chloride. The reaction mixture was 
stirred for 30 min at 0-5 °C and at room tempera- 
ture for 16 hours, poured into 125 ml ice-water and 
acidified with 4 N hydrochloric acid (pH 1 ). Follow- 
ing extraction with methylene chloride, the organic 
extract was washed sequentially with water and 3% 
aqueous solution of sodium bicarbonate, dried over 
sodium sulfate, and the solvent evaporated under 
reduced pressure. The crude product was re- 
crystallized from ethanol. Yield: 2.65 grams, mp 
156-158*C (FV = CH 3 ). 



Example 9 

Preparation of N-Phenvl-2,5-dihvdro-2-oxo-4- 
phenvlamino-3-furancarboxamide 

The title derivative was obtained by a proce- 
dure similar to that described in Example 8 starting 
with 2-aniiino-4-oxo-3-furoic acid (7.01 grams, 
0.032 mol), triethylamine (8.98 ml, 0.064 mol), 
BOP-CI (8.15 grams, 0.032 mol) and aniline (2.95 
ml. 0.32 mol) dissolved in 100 ml methylene chlo- 
ride. Yield: 7.37 g, mp 175-176°C. 



Example 10 

Preparation of N-(m-Mitrophenvl)-2.5-dihvdro-2-oxo- 
4-phenvlamino-3-furancarboxamide 

The title derivative was prepared by a proce- 
dure similar to that described in Example 8 starting 
with 2-[(m-nitrophenyl)amino]-4-oxo-3-furoic acid - 
(7.4 grams, 0.028 mol), BOP-CI (7.13 grams, 0.028 



mol) and aniline (2.58 ml, 0.025 mol) dissolved in 
90 ml methylene chloride. Yield: 6.71 g, mp 194- 
195°C(R 2 = C 6 H,N0 2 -m). 

5 

Example 11 

The following compounds can be prepared by 
procedures similar to that of Example 8 by the 
70 using the appropriate aniline and furoic acid inter- 
mediates. 

N-(o -methoxyphenyl)-2,5-dihydro-2-oxo-4-[N-( 

m-trifluoromethylphenyl)amino]-3- 

furancarboxamide; 

75 N-(m-trifluoromethylphenyl)-2,5-dihydro-2-oxo-4[N- 
(o-isopropylphenyl)amino]-3-furancarboxamide; 
N-(m-methylphenyl)-2,5-dihydro-2-oxo-^-[N- 
o-nitrophenyl)amino]-3-furancarboxamide; 
N-(r>bromophenyl)-2,5-dihydro-2-oxo-4-[N- 

20 (r>methoxyphenyl)amino]-3-furancarboxamide; 
N-(o-isopropyiphenyl)-2,5-dihydro-2-oxo-4-[N- 
(m-ethoxyphenyl)amlno]-3-furancarboxamide; and 
N-phenyl-2,5-dihydro-2-oxo-4[N-(rj-butylphenyl)- 
amino]-3-furancarboxamide. 

25 Compounds of the invention have shown antial- 

lergic activity, for example, in the rat dermal vascu- 
lar permeability assay system and in the rat active 
anaphylaxis model at a dosage of 100 mg/Kg of 
body weight. In the rat dermal vascular permeabil- 

30 ity test, groups of ten male rats are intraperitoneal- 
ly administered either the test compound or the 
positive reference standard cyproheptadine (1 
mg/kg, ip) one hour prior to an intravenous injection 
of 1 ml of a 0.5% solution of Evan's blue dye into 

35 naive animals. Ten minutes later, the animals are 
challenged by intradermally injecting 0.1 ml of a 
solution of either serotonin (1 ug/ml), histamine (20 
ug/ml) or bradykinin (10 ug/ml) into separate sites 
on the back. Five minutes following challenge the 

40 animals are killed, the skin retracted, and the mean 
diameter of the blue wheal and flare reactions 
determined. The percent inhibition of the wheal 
reaction is calculated as the difference in diameter 
between the saline control and drug treated groups 

45 divided by the control diameter times 100. Statisti- 
cal analysis of the data is done using the poolt 
program. According to this test, the compound of 
Example 3 produced the most potent antiallergy 
activity of the compounds tested showing over 

so 90% inhibition with respect to serotonin, histamine 
and bradykinin. 
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Claims 



1 . A compound of the formula 
,1 




wherein R is selected from phenyl and phenyl 
mono-or disubstituted with lower alkyl, nitro, halo- 
genated methyl, halogen, lower alkoxy and com- 
binations thereof, 

wherein R 1 is selected from hydrogen and lower 
alkyl; and 

wherein R 2 is selected from phenyl, phenyl mon- 
osubstituted with lower alkyl, nitro, halogenated 
methyl, halogen and lower alkoxy, and trans* 
phenylcyclopropyi in which the phenyl group may 
be substituted with lower alkyl and halogen. 

2. A compound according to claim 1 wherein 
R 2 is trans-phenylcyclopropyl. 

3. The compound of claim 2 wherein the com- 
pound is N-(2-trans-phenylcyclopropyl)-2,5-dihydro- 
2-oxo-4-[(m-methylphenyl)arnino]-3- 
furancarboxamide. 

4. The compound of claim 2 wherein the com- 
pound is N-(2-trans-phenylcyclopropyl)-2,5-dihydro- 
2-oxo-4-[(m-nitrophenyl)amino]-3- 
furanrarboxarnide. 

5. The compound of claim 2 wherein the com- 
pound is N-(2-frans-phenyicyciopropyl)-2,5-dihydro- 
2-oxo-4-[(p-chlorophenyl)aminoh3- 
furancarboxamide. 

6. The compound of claim 2 wherein the com- 
pound is N-(2-trans-phenyIcyclopropyl)-2,5-dihydro- 
2-oxo-4-[(3,5-dimethoxyphenyl)amino>3- 
furancarboxamide. 

7. The compound of claim 2 wherein the com- 
pound is N-(2-trans-phenylcyclopropyl)-2 f 5-dihydro- 
2-oxo-4-[(m-trifluoromethylphenyl)amino]-3- 
furancarboxamide. 

8. The compound of claim 1 wherein the com- 
pound is N-phenyl-2,5-dihydro-2-oxo-4-[N-<p- 
chiorophenyl)amino>3-furancarboxamide. 

9. The compound of claim 1 wherein the com- 
pound is N-phenyl-2,5-dihydro-2-oxo-4-[N-(p- 
methyIphenyl)amino]-3-furancarboxamide. 

10. The compound of claim 1 wherein the 
compound is N-phenyl-2 t 5-dihydro-2-oxo-4-[(N- 
phenyl-N-methyl)amino]-3-furancarboxamide. 

11. The compound of claim 1 wherein the 
compound is N-phenyl-2,5-dihydro-2-oxo-4- 
phenylamino-3-furancarboxamide. 

12. The compound of claim 1 wherein the 
compound is N-(m-nrtrophenyl-2,5-dihydro-2-oxo-4- 
phenylamino-3-furancarboxamide. 



13. A process for the production of a com- 
pound of the formula 

a* 
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wherein R represents phenyl and phenyl mono-or 
disubstituted with lower alkyl, nitro, halogenated 
methyl, halogen, lower alkoxy and combinations 
thereof, 

wherein R 1 represents hydrogen or lower alkyl, and 
wherein R 2 represents phenyl, phenyl monosub- 
stituted with lower alkyl, nitro, halogenated methyl, 
halogen and lower alkoxy, or trans-phenyl- 
cyclopropyl in which the phenyl group may be 
substituted with lower alkyl and halogen, 
characterized in that 

a) for the preparation of compounds where R 2 
represents trans-phenylcyclopropyl and R 1 is as 
defined above, ethyl 4-chioroacetoacetate is reac- 
ted with a trans-phenylcyclopropyl isocyanate of 
the formula* 




N=C=0 



wherein R 3 represents lower alkyl or halogen, in the 
35 presence of a base to provide an ester of the* 
formula: 

C0 2 C,H 5 




45 

the ester is hydrolyzed to the free acid, and then 
the free acid in reacted with an appropriate aniline 
compound in the presence of triethylamine and bis- 
(2oxc^3-oxazolidinyl)phQsphinic chloride, and 

50 (b) for the production of compounds wherein R 2 
represents phenyl or phenyl monosubstituted with 
lower alkyl, nitro, halogenated methyl, halogen and 
lower alkoxy, and R 1 is as defined above, a 2- 
(phenylaminoH.^ihydro-4-oxo-3-furancarboxylic 

S5 acid is reacted with an appropriate aniline com- 
pound in the presenc of tri ethylamine and bis-(2- 
oxo-3-oxazolidinyl)phosphinic chloride. 
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CLAIMS for the Contracting State AT 

1 . A process for the production of a compound 
of the formula 




wherein R represents phenyl or phenyl mono-or 
disubstituted with lower aikyl, nitro, halogenated 
methyl, halogen, lower alkoxy and combinations 
thereof, 

wherein R 1 represents hydrogen or lower aikyl, and 
wherein R 2 represents phenyl, phenyl monosub- 
stituted with lower aikyl, nitro, halogenated methyl, 
halogen and lower alkoxy, or trans-phenyl- 
cyciopropyl in which the phenyl group may be 
substituted with lower aikyl and halogen, 
characterized in that 

a) for the preparation of compounds where R 2 
represents trans-phenylcyclopropyl and R 1 is as 
defined above, ethyl 4-chloroacetoacetate is reac- 
ted with a trans-phenylcyclopropyl isocyanate of 
the formula: 




N=C = 0 



wherein R 3 represents lower aikyl or halogen, in the 
presence of a base to provide an ester of the 
formula: 



XX 



CO t C,H, 



H 



V 




the ester is hydrolyzed to the free acid, and then 
the free acid in reacted with an appropriate aniline 
compound in the presence of triethylamine and bis- 
(2-oxo-3-oxazolidinyl)phosphinic chloride, and 
(b) for the production of compounds wherein R 2 
represents phenyl or phenyl monosubstituted with 
lower aikyl, nitro, halogenated methyl, halogen and 
lower alkoxy, and R' is as defined above, a 2- 
(phenylamino)-4,5-dihydro-4-oxo-3-furancarboxylic 
acid is reacted with an appropriate aniline com- 
pound in the presence of triethylamine and bis-(2- 
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oxo-3-oxazoiidinyl)phosphinic chloride. 

2. A process according to claim 1 for the 
production of a compound wherein R 2 is trans - 
phenylcyclopropyl. 

3. A process according to claim 2 for the 
production of N-(2-trans-phenylcyclopropyl)-2,5- 
dihydro-2-oxo-4-[(m-methylphenyl)amino]-3- 
furancarboxamide. 

4. A process according to claim 2 for the 
production of N-(2-trans-phenylcyclopropyl)-2,5- 
dihydro-2-oxo-4-[(m-nitrophenyl)amino]-3- 
furancarboxamide. 

5. A process according to claim 2 for the 
production of N-(2-trans-phenylcyciopropyl)-2,5- 
dihydro-2-oxo-4-[(r>chlorophenyl)amino]-3- 
furancarboxamide. 

6. A process according to claim 2 for the 
production of N-(2-trans-phenylcyclopropyl)-2,5- 
dihydro-2-oxo-4-[(3,5-dimethoxyphenyl)amino]-3- 
furancarboxamide. 

7. A process according to claim 2 for the 
production of N-(2-trans-phenylcyclopropyl)-2,5- 
dihydro-2-oxo-4-[(m-trifluoromethylphenyl)amino]-3- 
f urancarboxam ide. 

8. A process according to claim 1 for the 
production of N-phenyl-2,5-dihydro-2-oxo-4-[N-(p- 
chlorophenyl)amino]-3-furancarboxamide. 

9. A process according to claim 1 for the 
production of N-phenyl-2,5-dihydro-2-oxo-4-[N-(p- 
methylphenyl)amino]-3-furancarboxamide. 

10. A process according to claim 1 for the 
production of N-phenyl-2,5-dihydro-2-oxo-4-f(N- 
phenyl-N-methyl)amino]-3-furancarboxamide. 

11. A process according to claim 1 for the 
production of N-phenyl-2,5-dihydro-2-oxo-4- 
phenylamino-3-furancarboxamide. 

12. A process according to claim 1 for the 
production of N-(m-nitrophenyl-2,5-dihydro-2-oxo-4- 
phenylamino-3-furancarboxamide. 
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